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(QHUJ\ DQG LWV DFFHVV KDYH EHHQ WKH SULQFLSDO GULYLQJ
IRUFHV EHKLQG GHYHORSPHQW :KLOH HQHUJ\ DFFHVV KDV
DFFHOHUDWHG GHYHORSPHQW WKH WUDGLWLRQDO SDWKV RI
DFKLHYLQJ LW KDYH FUHDWHG WKH FULVLV RI FOLPDWH FKDQJH
7KLV PDNHV HQHUJ\ DQG LWV DFFHVV WKH SULQFLSDO IDFWRUV
GHILQLQJ RXU UHVSRQVH WR FOLPDWH FKDQJH0RVW SDUWV RI
WKH ZRUOG DUH VHHLQJ D UDSLG LQFUHDVH LQ SRSXODWLRQ
3URYLGLQJ HQHUJ\ WR WKLV SRSXODWLRQ ZLOO LQYROYH
H[WHQVLYHXVHRI IRVVLO IXHOV OHDGLQJ WR ODUJHTXDQWLW\RI
JUHHQ KRXVH JDV *+* HPLVVLRQVZKLFKZLOO DXJPHQW
WKHFULVLVRIFOLPDWHFKDQJH7KXVWKHSDWKWKDWZHFKRVH
IRUGHYHORSPHQWZLOOEHKLJKO\FULWLFDOIRUFOLPDWHFKDQJH
PLWLJDWLRQ 7KH FRXQWULHV DQG UHJLRQV ZLWK KLJKHU
SRYHUW\ ORZHU OHYHOVRIKXPDQGHYHORSPHQWDQG OHVVHU
HQHUJ\DFFHVVZLOOKDYHIHZHURSWLRQVDQGORZHUDGDSWLYH
FDSDFLW\ ,W KDV DOVR EHHQ GRFXPHQWHG WKDW FRXQWULHV
ZLWK KLJK OHYHO RI SHU FDSLWD HOHFWULFLW\ FRQVXPSWLRQ
SHUIRUPEHWWHUERWKHFRQRPLFDOO\DQGVRFLDOO\,WFDQEH
LQIHUUHG WKDW DFFHVV WR HQHUJ\ SOD\V D GHILQLQJ UROH LQ
DGDSWDWLRQWRFOLPDWHFKDQJH,URQLFDOO\WKHKLVWRULFSDWK
RI DWWDLQLQJ HQHUJ\ DFFHVV WKURXJK IRVVLO IXHO XVH
DXJPHQWV WKH SUREOHP +RZHYHU UHQHZDEOH HQHUJ\
HPHUJHV DV D VROXWLRQ WKDW FDQ KHOS LQ SURYLGLQJ ZLGHU
HQHUJ\DFFHVVDWWKHVDPHWLPHDYRLGLQJ*+*HPLVVLRQV
7KHVROXWLRQIRUORVVRISUHFLRXVHQHUJ\LQORQJGLVWDQFH
WUDQVPLVVLRQ DQG GLVWULEXWLRQ FDQ EH IRXQG LQ PLFUR
UHQHZDEOHHQHUJ\0LFURUHQHZDEOHHQHUJ\FDQQRWRQO\
EULQJ D EDODQFH EHWZHHQ FOLPDWH FKDQJHPLWLJDWLRQ DQG
DGDSWDWLRQ EXW DOVR VDYH HQHUJ\ RWKHUZLVH ORVW LQ
WUDQVPLVVLRQDQGGLVWULEXWLRQ

.H\ZRUGV 0LFURJHQHUDWLRQ 0LFURHQHUJ\ 5HQHZDEOH
HQHUJ\0LWLJDWLRQ$GDSWDWLRQ
,QWURGXFWLRQ
&OLPDWH FKDQJH KDV HPHUJHG DV WKH VLQJOH ODUJHVW
SUREOHP EHLQJ IDFHG E\ WKH ZRUOG WRGD\ :KLOH WKH
FOLPDWH KDV DOZD\V YDULHG QDWXUDOO\ HYLGHQFHV QRZ
SRLQW WRZDUGV D QHZ NLQG RI FKDQJH ZKLFK LV ODUJHO\
DWWULEXWHG WR DQWKURSRJHQLF DFWLYLWLHV 0DQ GXH WR KLV
LQGLVFULPLQDWHXVHRIIRVVLOIXHOVGHIRUHVWDWLRQDQGODQG
XVHFKDQJHKDVHPLWWHG ODUJHTXDQWLWLHVRIJUHHQKRXVH
JDVHV *+* LQWR WKH DWPRVSKHUH 7KLV KDV OHG WR
GLVWXUEDQFH LQ WKH FULWLFDO EDODQFH RI DWPRVSKHUH WKH
UHVXOW EHLQJ DQ LQFUHDVH LQ JOREDO WHPSHUDWXUHV DQG
FKDQJHLQFOLPDWLFSDWWHUQV
)LJUHYHDOVWKDWDWHQHUJ\VXSSO\DFFRXQWVIRU
WKH ODUJHVW VKDUH RI JOREDO JUHHQ KRXVH JDV *+*

 &&&'  (QHUJ\ $FFHVV &OLPDWH DQG'HYHORSPHQW




,WKDVQRZDOVREHHQHVWDEOLVKHG WKDW WKLVFKDQJHV LQ
JOREDOFOLPDWHZLOOOHDGWRVHYHUHLPSDFWVOLNHVHDOHYHO
ULVH FKDQJH LQ FURSSLQJ SDWWHUQV IORRGV GURXJKWV HWF
$VDZKROHFOLPDWHFKDQJHZLOOKDYHDQRYHUVKDGRZLQJ
LPSDFW RQ SHRSOH HFRQRPLHV DQG HFRV\VWHPV+HQFH
QRZ HTXDO HPSKDVLV LV EHLQJ SXW RQ ERWK RQ FOLPDWH
FKDQJH PLWLJDWLRQ DQG DGDSWDWLRQ 'HYHORSPHQW DQG
DGDSWDWLRQ DUH FORVHO\ OLQNHG 'HYHORSPHQW LQFUHDVHV
WKH UHVLOLHQFH DQG DGDSWLYH FDSDFLWLHV RI WKH SHRSOH ,W
KDV EHHQ GRFXPHQWHG WKDW FRXQWULHV ZKLFK SRVVHVV D






QH[XV EHWZHHQ FOLPDWH FKDQJH PLWLJDWLRQ DQG
DGDSWDWLRQ (QHUJ\ DQG WKH SDWKZD\V WR LWV DFFHVV FDQ
ZRUN ERWK ZD\V WR LPSOHPHQW RXU DJHQGD RI FOLPDWH

Ϯ,3&&7HFKQLFDO6XPPDU\&RQWULEXWLRQRI:RUNLQJ
*URXS ,,, WR WKH )RXUWK $VVHVVPHQW 5HSRUW RI WKH
,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH ,QWHU
*RYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH 6HFUHWDULDW
&DPEULGJH 8. &DPEULGJH 8QLYHUVLW\ 3UHVV ,3&& 
&OLPDWH FKDQJH  V\QWKHVLV UHSRUW ,QWHUJRYHUQPHQWDO
3DQHO RQ &OLPDWH &KDQJH 6HFUHWDULDW &DPEULGJH 8.
&DPEULGJH8QLYHUVLW\3UHVV
81)&&&&DULQJIRUFOLPDWH$JXLGHWRWKH
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FKDQJH PLWLJDWLRQ DQG DGDSWDWLRQ 1RYHO VROXWLRQV
ZKLFK FDQ EULQJ D EDODQFH EHWZHHQ PLWLJDWLRQ DQG
DGDSWDWLRQ QHHG WR EH IRXQG DQG HYDOXDWHG µ0LFUR
UHQHZDEOHHQHUJ\¶05(FRXOGEHRQHVXFKVROXWLRQ
(OHFWULFLW\ JHQHUDWLRQ E\ LQGLYLGXDO KRXVHKROGV
NQRZQ DVPLFURJHQHUDWLRQ LV DWWUDFWLQJ DQ LQFUHDVLQJ
DPRXQWRILQWHUHVWZLWKLQWKHJRYHUQPHQW LQGXVWU\DQG





LQWR PLFUR GHFHQWUDOLVHG HQHUJ\ 0'( DQG EH





$V GLVFXVVHG DERYH HQHUJ\ DQG LWV DFFHVV DUH WKH
SULQFLSDO IDFWRUV GHILQLQJ RXU UHVSRQVH WR FOLPDWH
FKDQJH $OWKRXJK HQHUJ\ HIILFLHQF\ DOVR ILJXUHV
SURPLQHQWO\ LQ DOO SODQV FRQFHUQLQJ FOLPDWH FKDQJH
PLWLJDWLRQ LWPD\QRWEHDV UHOHYDQW IURP WKHSRLQWRI
YLHZ RI FOLPDWH FKDQJH DGDSWDWLRQ 7KLV SDSHU EHJLQV
ZLWK D K\SRWKHVLV WKDW µPLFUR UHQHZDEOHV¶ RU
µPLFURJHQHUDWLRQ WKURXJK UHQHZDEOH HQHUJ\¶ FDQ
IDVKLRQ WKH FULWLFDO EDODQFH EHWZHHQ FOLPDWH FKDQJH
PLWLJDWLRQ DQG DGDSWDWLRQ E\ SURYLGLQJ FOHDQ HQHUJ\
DFFHVV 7KH FULWLFDO UHVHDUFK TXHVWLRQV EHLQJ ORRNHG DW
KHUHDUH
&DQPLFUR UHQHZDEOH HQHUJ\ KHOS LQ FOLPDWH FKDQJH
PLWLJDWLRQ"




7KH REMHFWLYH RI WKLV SDSHU LV WR SRQGHU XSRQ WKHVH
FULWLFDO TXHVWLRQV DQG UDWLRQDOLVH WKLV K\SRWKHVLV WR
HYROYHLWLQWRDWKHRU\
0HWKRGV
7RSURYH WKHK\SRWKHVLVYDULRXVVRXUFHVUHODWHG WR WKH
ILHOGVRIUHQHZDEOHHQHUJ\HQHUJ\DFFHVVPLFURHQHUJ\
0LOOHQQLXP 'HYHORSPHQW *RDOV 0'*V FOLPDWH
FKDQJH PLWLJDWLRQ DQG DGDSWDWLRQ ZHUH VWXGLHG 7KH
FDVHRI8.ZDVVWXGLHGZKHUHPLFURJHQHUDWLRQLVEHLQJ
GHYHORSHG DV D SRVVLEOH VROXWLRQ WR HQHUJ\ VXVWHQDQFH
DQGFOLPDWHFKDQJHPLWLJDWLRQ$OVR,QGLDZDVVWXGLHG
DV D FRXQWU\ ZKHUH PLFUR JHQHUDWLRQ FRXOG SURYLGH
VROXWLRQV IRU ZLGHU HQHUJ\ DFFHVV DQG FOLPDWH FKDQJH
DGDSWDWLRQ 7KH VWXG\ UHVXOWHG LQ WKH DUJXPHQWV
SUHVHQWHG LQ WKHSDSHU VWUHQJWKHQLQJRI WKHK\SRWKHVLV
DQGXOWLPDWHO\HPHUJHQFHRIDWKHRU\:KLOHDVWXG\RI
WKH UHOHYDQFH RI PLFUR UHQHZDEOH VRXUFHV FDQQRW EH
FRPSOHWH ZLWKRXW DQ DOO URXQG YLHZ IURP WKH
SHUVSHFWLYHVRIWHFKQRORJ\VRFLRHFRQRPLFDQGSROLF\

 :DWVRQ -  &RSURYLVLRQ LQ VXVWDLQDEOH HQHUJ\
V\VWHPV 7KH FDVH RI PLFURJHQHUDWLRQ (QHUJ\ 3ROLF\ 
±




(QHUJ\ DQG LWV DFFHVV KDYH DOZD\V EHHQ WKH PRVW
SURPLQHQW IDFWRUV GULYLQJ GHYHORSPHQW (QHUJ\ KDV
KHOSHG LQUHGXFLQJSRYHUW\ LPSURYLQJ OLIHH[SHFWDQF\
SURYLGLQJ OLYHOLKRRG RSSRUWXQLWLHV DQG LPSURYLQJ WKH
RYHUDOOVWDQGDUGRI OLYLQJ1RFRXQWU\ LQPRGHUQ WLPHV
KDV VXEVWDQWLDOO\ UHGXFHG SRYHUW\ ZLWKRXW D PDVVLYH
LQFUHDVH LQ LWV XVHRIFRPPHUFLDO HQHUJ\DQGRUD VKLIW
WR PRUH HIILFLHQW HQHUJ\ VRXUFHV WKDW SURYLGH KLJKHU
TXDOLW\ HQHUJ\ VHUYLFHV (QHUJ\ VHUYLFHV DUH KLJKO\
FRUUHODWHG ZLWK VHYHUDO NH\ LQGLFDWRUV RI KXPDQ
GHYHORSPHQW VXFK DV LQIDQW PRUWDOLW\ LOOLWHUDF\ OLIH
H[SHFWDQF\DQGIHUWLOLW\DVZHOODVWKHFRPSRVLWH+XPDQ
'HYHORSPHQW ,QGH[ 7KH UHODWLRQVKLS EHWZHHQ HQHUJ\
DQGGHYHORSPHQW LVEHVW LOOXVWUDWHGE\ WKH IDFW WKDW WKH
SRSXODWLRQ OLYLQJEHORZ WKHSRYHUW\ OLQH LQGHYHORSLQJ





7KH LPSRUWDQFHRI HQHUJ\ IRUGHYHORSPHQWZDV DOVR
UHFRJQLVHG E\ WKH &RQYHQWLRQ RQ 6XVWDLQDEOH
'HYHORSPHQW&6'DWLWVQLQWKVHVVLRQLQZKHQLW
VDLG WKDW SRYHUW\ UHGXFWLRQ JRDOV H[SUHVVHG E\ WKH
0LOOHQQLXP $VVHPEO\ RI WKH 8QLWHG 1DWLRQV LQ 
ZRXOG QRW EHPHW ZLWKRXW LQFUHDVHG DFFHVV WRPRGHUQ
HQHUJ\E\WKHZRUOG¶VSRRU
7KH :RUOG 6XPPLW RQ 6XVWDLQDEOH 'HYHORSPHQW¶V
:66' 3ODQ RI ,PSOHPHQWDWLRQ LQ LWV SRYHUW\
HUDGLFDWLRQ FKDSWHU XUJHV µµDFWLRQV DQG HIIRUWV« DW DOO
OHYHOV WR LPSURYH DFFHVV WR UHOLDEOH DQG DIIRUGDEOH
HQHUJ\ VHUYLFHV IRU VXVWDLQDEOH GHYHORSPHQW VXIILFLHQW
WR IDFLOLWDWH WKH DFKLHYHPHQW RI WKH 0LOOHQQLXP





ϳ 6ULYDVWDYD / 	 5HKPDQ , +  (QHUJ\ IRU
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SURSRUWLRQRISHRSOHLQSRYHUW\E\DQGDVDPHDQV








&OLPDWHFKDQJHZLOO OHDG WRSUREOHPV OLNHFURSIDLOXUH
LQFUHDVH LQ WKH IUHTXHQF\ DQG LQWHQVLW\ RI QDWXUDO
GLVDVWHUV DQG LQFUHDVH LQ WKH VSUHDG RI GLVHDVH WKXV
RYHUDOO UHGXFLQJ VWDQGDUG RI OLYLQJ 7KLV ZLOO EHPRUH
SURQRXQFHGLQVRPHSDUWVRIWKHZRUOGWKDQLQRWKHUV
,WLVXQGHUVWRRGWKDWWKHPRUHH[SRVHGDV\VWHPLVWRD
SDUWLFXODU FOLPDWH VWLPXOXV WKH JUHDWHU WKH V\VWHP
YXOQHUDELOLW\ FRQYHUVHO\ WKH JUHDWHU WKH DGDSWLYH
FDSDFLW\ RI WKH V\VWHP WR D JLYHQ FOLPDWH HYHQW WKH
ORZHU LWV YXOQHUDELOLW\ $ UHODWLRQ EHWZHHQ
GHYHORSPHQW DQG DGDSWLYH FDSDFLW\ KDV DOVR EHHQ
HVWDEOLVKHG ,3&& REVHUYHG WKDW µµWKH DELOLW\ WR DGDSW
FOHDUO\ GHSHQGV RQ WKH VWDWH RI GHYHORSPHQW«
XQGHUGHYHORSPHQW IXQGDPHQWDOO\ FRQVWUDLQV DGDSWLYH
FDSDFLW\ HVSHFLDOO\ EHFDXVH RI D ODFN RI UHVRXUFHV WR
KHGJH DJDLQVW H[WUHPH EXW H[SHFWHG HYHQWV¶¶ 
(QKDQFLQJ DGDSWLYH FDSDFLW\ µµLQYROYHV VLPLODU
UHTXLUHPHQWVDVSURPRWLRQRIVXVWDLQDEOHGHYHORSPHQW¶¶
VXFK DV UHVRXUFH DFFHVV SRYHUW\ UHGXFWLRQ LQFUHDVHG
HTXLW\ DQG LQFUHDVHG FDSDELOLW\ WR SDUWLFLSDWH LQ ORFDO
SROLWLFV DQG DFWLRQV +HQFH D QH[XV EHWZHHQ HQHUJ\









 6PLW % 	 3LOLIRVRYD 2  )URP DGDSWDWLRQ WR
DGDSWLYH FDSDFLW\ DQG YXOQHUDELOLW\ UHGXFWLRQ ,Q 6PLWK -
.OHLQ 5 +XT 6 HGV &OLPDWH FKDQJH DGDSWLYH FDSDFLW\
DQGGHYHORSPHQW/RQGRQ,PSHULDO&ROOHJH3UHVV
ϭϭ ,3&&$GDSWDWLRQ WRFOLPDWHFKDQJH LQ WKHFRQWH[W
RIVXVWDLQDEOHGHYHORSPHQWDQGHTXLW\,Q6PLW%3LOLIRVRYD
2 HGV &OLPDWH FKDQJH  LPSDFWV DGDSWDWLRQ DQG
YXOQHUDELOLW\ FRQWULEXWLRQ RI ZRUNLQJ JURXS ,, WR WKH WKLUG
DVVHVVPHQW UHSRUW RI WKH LQWHUJRYHUQPHQWDO SDQHO RQ FOLPDWH
FKDQJH ,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH
6HFUHWDULDW&DPEULGJH8.&DPEULGJH8QLYHUVLW\3UHVV
ϭϮ 5LERW - & 1DMDP $ 	 :DWVRQ *  &OLPDWH
YDULDWLRQ YXOQHUDELOLW\ DQG VXVWDLQDEOH GHYHORSPHQW LQ WKH
VHPLDULGWURSLFV,Q5LERW-&0DJDOKDHV$53DQDJLGHV
6 6 HGV &OLPDWH YDULDELOLW\ FOLPDWH FKDQJH DQG VRFLDO




2 HGV &OLPDWH FKDQJH  LPSDFWV DGDSWDWLRQ DQG
YXOQHUDELOLW\ FRQWULEXWLRQ RI ZRUNLQJ JURXS ,, WR WKH WKLUG
DVVHVVPHQW UHSRUW RI WKH LQWHUJRYHUQPHQWDO SDQHO RQ FOLPDWH
FKDQJH ,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH
6HFUHWDULDW&DPEULGJH8.&DPEULGJH8QLYHUVLW\3UHVV
ZLWK HQHUJ\ DFFHVV UHLQIRUFLQJ GHYHORSPHQW DQG
GHYHORSPHQWUHLQIRUFLQJDGDSWDWLRQ
7KLV QH[XV DOVR WHOOV XV WKDW WKH SDUWV RI WKH ZRUOG
ZLWK WKH OHDVW DFFHVVZLOO EH WKHZRUVW DIIHFWHG E\ WKH
LPSDFWVRIFOLPDWHFKDQJHDVWKH\ODFNUHVLOLHQFHRZLQJ
WRWKHLUODFNRIGHYHORSPHQWVWHPPLQJIURPWKHODFNRI
DFFHVV WR HQHUJ\ 7KHVH FRXQWULHV DQG UHJLRQV ZLWK
KLJKHU SRYHUW\ ORZHU OHYHOV RI KXPDQ GHYHORSPHQW
DQG OHVVHU HQHUJ\ DFFHVV ZLOO KDYH IHZHU RSWLRQV DQG
ORZHU DGDSWLYH FDSDFLW\ 7KLV LV DQ HYLGHQFH RI WKH
IDFW WKDW IRU DGDSWDWLRQ WR WKH SUREOHP RI FOLPDWH
FKDQJH LW LV FULWLFDO WKDW ZH LQFUHDVH WKH UHVLOLHQFH RI
WKHVH SDUWV RI WKH ZRUOG E\ SURPRWLQJ GHYHORSPHQW
WKURXJKLPSURYHGDFFHVVWRHQHUJ\
$VHYLGHQWIURPILJWKHUHLVDKXJHGLVFUHSDQF\LQ
WKH HQHUJ\ FRQVXPSWLRQ OHYHOV EHWZHHQ WKH GHYHORSHG




)LJXUH  (QHUJ\ FRQVXPSWLRQ LQ GHYHORSHG DQG
GHYHORSLQJFRXQWULHV,($
'XH WR WKH YLWDO OLQN EHWZHHQ HQHUJ\ DQG
GHYHORSPHQW ODFN RI HQHUJ\ QRW RQO\ KDV D QHJDWLYH
EHDULQJRQWKHOLYHOLKRRGVRISHRSOHEXWDOVRRQVHYHUDO
RWKHU GULYHUV RI VXVWDLQDEOH GHYHORSPHQW LQFOXGLQJ
ZDWHU DJULFXOWXUHDQGKHDOWK7KLVQHJDWLYH LPSDFWRQ
VXFK YLWDO HOHPHQWV ZLOO KDYH D GHFLVLYH HIIHFW RQ WKH
UHVLOLHQFH RI WKHVH SHRSOH 7KLV UHLWHUDWHV WKH
VLJQLILFDQFH RI HQHUJ\ DFFHVV IRU FOLPDWH FKDQJH
DGDSWDWLRQ
(QHUJ\DQG&OLPDWH&KDQJH0LWLJDWLRQ
7RGD\ PRVW RI RXU HQHUJ\ SURGXFWLRQ LV IRVVLO IXHO
EDVHG DQG FHQWUDOLVHG $ QHHG IRU UDSLG GHYHORSPHQW
KDV OHG WR WKH HVWDEOLVKPHQW RI ODUJH IRVVLO IXHO EDVHG
SRZHUSODQWVVXSSO\LQJSRZHUWRDODQGDUHDWKRXVDQGV
RINLORPHWUHVLQVL]H7KHGHYHORSPHQWRIWKHVHHQHUJ\
V\VWHPV KDV VXUHO\ KHOSHG DFFHOHUDWH GHYHORSPHQW LQ
FHUWDLQSDUWV RI WKHZRUOG$W WKH VDPH WLPH HPLVVLRQV
IURP ODUJH VFDOH LQGLVFULPLQDWH XVH RI IRVVLO IXHOV LQ





6WRFNKROP &RPPLVVLRQ RQ &OLPDWH &KDQJH DQG
'HYHORSPHQW

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(QHUJ\VXSSO\VHFWRULVWKHVLQJOHODUJHVWFRQWULEXWRU
WR JOREDO JUHHQ KRXVH JDV HPLVVLRQV ILJ  +LJK
HQHUJ\GHPDQG JURZWK UDWHV LQ $VLD  SHU \HDU
± DUH SURMHFWHG WR FRQWLQXH DQG WR EH PHW
PDLQO\E\IRVVLOIXHOVKLJKDJUHHPHQWPXFKHYLGHQFH
,QJOREDOO\HPLVVLRQVIURPSRZHUJHQHUDWLRQDQG
KHDW VXSSO\ DORQH ZHUH  *W&2HT  RI WRWDO
HPLVVLRQVLQFOXGLQJ*W&2HTIURP&+,Q
DFFRUGLQJ WR WKH:RUOG(QHUJ\2XWORRNEDVHOLQH
WKHVH ZLOO KDYH LQFUHDVHG WR  *W&2HT KLJK
DJUHHPHQWPXFKHYLGHQFH
+HQFH ZH FDQ FRQFOXGH WKDW UHGXFWLRQ LQ *+*
HPLVVLRQV LQ WKH HQHUJ\ VHFWRU FDQ JR D ORQJ ZD\ LQ
PLWLJDWLQJFOLPDWHFKDQJH
7KHµ0LFUR5HQHZDEOH¶6ROXWLRQ
$V GLVFXVVHG LQ WKH SDSHU HQHUJ\ DQG LWV DFFHVV DUH
FULWLFDO HOHPHQWV IRU FOLPDWH FKDQJH DGDSWDWLRQ
,URQLFDOO\IROORZLQJWKHKLVWRULFDOSDWKRIGHYHORSPHQW
DQG DWWDLQLQJ HQHUJ\ DFFHVV LV QRW RQO\ WKH GULYHU RI
FOLPDWH FKDQJH EXW DOVR WKH NH\ WR DGDSW WR FOLPDWH
FKDQJH 7R HVFDSH WKLV SDUDGR[ DQG HQJHQGHU
GHYHORSPHQW WKURXJK LQFUHDVHG HQHUJ\ DFFHVV ZKLOH
DYRLGLQJ LQFUHDVHG*+*HPLVVLRQV WKH VKLIWRIHQHUJ\
GHSHQGHQFH IURP IRVVLO IXHOV WR UHQHZDEOH HQHUJ\
VRXUFHVPXVWEHDFKLHYHG7KLVFDQEHDQLGHDOVROXWLRQ
IRUDFRXQWU\ OLNH,QGLDZKLFKQHHGV WRSURYLGHHQHUJ\






WKDW E\ VHOHFWLRQ RI FRUUHFW VRFLRHFRQRPLF
GHYHORSPHQWSDWKVERWK FOLPDWH FKDQJHPLWLJDWLRQ DQG

 ,3&&  7HFKQLFDO 6XPPDU\ &RQWULEXWLRQ RI
:RUNLQJ *URXS ,,, WR WKH )RXUWK $VVHVVPHQW 5HSRUW RI WKH
,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH ,QWHU
*RYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH 6HFUHWDULDW
&DPEULGJH 8. &DPEULGJH 8QLYHUVLW\ 3UHVV ,3&& 
&OLPDWH FKDQJH  V\QWKHVLV UHSRUW ,QWHUJRYHUQPHQWDO
3DQHO RQ &OLPDWH &KDQJH 6HFUHWDULDW &DPEULGJH 8.
&DPEULGJH8QLYHUVLW\3UHVV
DGDSWDWLRQ FDQ EH UHLQIRUFHG 7KH VRFLRHFRQRPLF
GHYHORSPHQW SDWKV SRLQW WRZDUGV SDWKZD\V IRU
HFRQRPLF JURZWK DQG WHFKQRORJ\ DPRQJ RWKHU WKLQJV
7KXV ULJKW WHFKQRORJ\ FKRLFHV IRU HQHUJ\ DFFHVV DQG
HFRQRPLFJURZWKZLOOEHWKHLPSHUDWLYHIRUERWKFOLPDWH
FKDQJHPLWLJDWLRQDQGDGDSWDWLRQ
5HQHZDEOH HQHUJ\ VRXUFHV OLNH ZLQG VRODU DQG
ELRPDVV FDQ EH IDVKLRQHG DQG XVHG LQ D GHFHQWUDOLVHG
PDQQHU DYRLGLQJ WKH WUDQVPLVVLRQ DQG GLVWULEXWLRQ
ORVVHV RI SUHFLRXV HQHUJ\ :KLOH LQFUHDVLQJ XVH RI
UHQHZDEOH HQHUJ\ ZLOO KHOS LQ DYRLGDQFH RI *+*
HPLVVLRQV WKHLU GHSOR\PHQW LQ GHFHQWUDOLVHG PDQQHU
ZLOOVDYHSUHFLRXVHQHUJ\RWKHUZLVHORVWLQWUDQVPLVVLRQ
DQG GLVWULEXWLRQ $FFRUGLQJ WR ILJXUH  WKH ZRUOG




\HDU7KLV HQHUJ\ FXUUHQWO\EHLQJZDVWHG LI FRQVHUYHG
FDQ FDWHU WR PDQ\ PRUH SHRSOH FXUUHQWO\ OLYLQJ LQ
HQHUJ\ SRYHUW\05( ZLOO QRW RQO\ DYRLG *+*










IRU EHWWHU XQGHUVWDQGLQJ RI WKH PLFURJHQHUDWLRQ
VFHQDULR 8. KDV GHILQHG PLFURJHQHUDWLRQ DV µµWKH
VPDOOVFDOHSURGXFWLRQRIKHDWDQGRUHOHFWULFLW\IURPD
ORZ FDUERQ VRXUFH¶¶ ,W KDV IXUWKHU EHHQ GHILQHG DV
DQ\WKLQJ EHORZ  N: ZLWK PRVW KRXVHKROG
HOHFWULFLW\VXSSO\ LQVWDOODWLRQV EHLQJ EHORZ  N:H
VOLJKWO\ODUJHUIRUKHDWVXSSO\
8.KDVVHWDWDUJHWRIUHGXFWLRQLQLWVHPLVVLRQV
E\  ZLWK EDVH \HDU DV  &OLPDWH FKDQJH DFW
 $OVR 8. KDV FRPPLWWHG LWVHOI WR WKH VKRUWHU
WHUP SODQ RI (8  ZKLFK PDQGDWHV D 
UHGXFWLRQ LQ JUHHQ KRXVH JDV HPLVVLRQV EHORZ 
OHYHOV DQG VRXUFLQJ  HQHUJ\ IURP UHQHZDEOHV E\
 7KHVH DUH DPELWLRXV WDUJHWV DQG PLFURHQHUJ\ LV
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FRXOG FRQWULEXWH WR DV PXFK DV  E\ 
$FFRUGLQJ WR WKH HQHUJ\ VDYLQJ WUXVW PLFURJHQHUDWLRQ
FRXOG VXSSO\  RI 8. HOHFWULFLW\ GHPDQG E\

,W KDV DOVR EHHQ SURMHFWHG WKDW E\ 
PLFURJHQHUDWLRQ FRXOG KHOS UHGXFH KRXVHKROG FDUERQ
HPLVVLRQV LQ 8. E\  :LWKLQ 8. VHYHUDO
H[DPSOHV KDYH DOUHDG\ EHHQ VHW LQ WKH ILHOG RI
GLVWULEXWHG HQHUJ\ V\VWHPV :RNLQJ %RURXJK &RXQFLO
DFKLHYHGDUHGXFWLRQLQHQHUJ\FRQVXPSWLRQDQGD











HQHUJ\ LQGHSHQGHQW DQG PDNH PXFK RI LWV SRSXODWLRQ
PRUH FOLPDWH UHVLOLHQW +RZHYHU IRU WKLV WR KDSSHQ
VRPHRIWKHFXUUHQWDSSURDFKHVQHHGWREHUHYLVLWHGDQG
QHZSDWKVQHHGWREHGLVFRYHUHG
(QHUJ\ SURYLVLRQ LQ WKH UXUDO DUHDV RI ,QGLD KDV








3URVSHFWV IRU DQG EDUULHUV WR GRPHVWLF PLFUR JHQHUDWLRQ $
8QLWHG.LQJGRPSHUVSHFWLYH$SSOLHG(QHUJ\±
JULG WR WKH YLOODJHV +HQFH LI WKH JULG UHDFKHV WKH
YLOODJH LWV HQHUJ\ QHHGV DUH WDNHQ WR KDYH EHHQ PHW
LUUHVSHFWLYH RI WKH SRZHU RU WKH ODFN RI LW LQ WKH JULG
7KRXJK LQ ,QGLD  YLOODJHV KDYH EHHQ
HOHFWULILHGRQO\RIUXUDOKRXVHKROGVKDYHDFFHVV
WR HOHFWULFLW\ 7KH FHQWUDOL]HG JULGEDVHG UXUDO
HOHFWULILFDWLRQSURJUDPPHKDVEHHQH[SHQVLYHDQGGXH
WR VRFLDO FRQVLGHUDWLRQV KDV EHFRPH D KXJH ILQDQFLDO
EXUGHQ RQ WKH HOHFWULF XWLOLWLHV ,Q VXFK D VFHQDULR
PLFURJHQHUDWLRQ WKURXJK UHQHZDEOH HQHUJ\ VRXUFHV
FRXOGEHDQHIIHFWLYH WRRO WRRQ WKHRQHKDQG LQFUHDVH
WKH SHUFHQWDJH RI KRXVHKROGV HOHFWULILHG DQG RQ WKH
RWKHU KDQG UHGXFH ILQDQFLDO EXUGHQ RQ WKH HOHFWULF
XWLOLWLHV
,I ZH ORRN DW WKH 0LOOHQQLXP 'HYHORSPHQW *RDOV
ILJXUHZHFDQVD\WKDWKLJKTXDOLW\HQHUJ\VHUYLFHV
QRW QHFHVVDULO\ 05( DUH SRVLWLYHO\ DVVRFLDWHG ZLWK
GHYHORSPHQW JRDOV +RZHYHU DV ZH ORRN DW *RDO 
HQVXULQJ HQYLURQPHQWDO VXVWDLQDELOLW\ ZH FDQ VD\
ZLWKVRPHFHUWDLQW\WKDWµGLVWULEXWHGUHQHZDEOHHQHUJ\¶
RU µPLFUR UHQZDEOHV¶ DUH WKH RQO\ UHDOLVWLF RSWLRQ7KH
DOWHUQDWLYH µEXVLQHVVDVXVXDO¶ RSWLRQ LV H[WHQGLQJ
QDWLRQDO SRZHU JULGV DQG H[SDQGLQJ FHQWUDOL]HG SRZHU
JHQHUDWLRQFDSDFLW\XVLQJ IRVVLO IXHOV7KLVEXVLQHVVDV
XVXDO VFHQDULR LV QRW FRPSDWLEOH ZLWK VWDELOL]HG
DWPRVSKHULF &2 FRQFHQWUDWLRQV DQG ULVNV FDWDVWURSKLFFOLPDWH FKDQJH 1DNLFHQRYLF HW DO .HHSLQJ WKH
LPPHGLDWH QHHG RI SURYLGLQJ HQHUJ\ VHUYLFHV DQG
HQVXULQJVXVWDLQDELOLW\ LQPLQGRQHFDQVD\ WKDW05(V
PLJKWEH WKHRQO\ UHDOLVWLF RSWLRQ 7KHPDMRULW\RI WKH
ZRUOG¶V SRSXODWLRQ VSHFLILFDOO\ LQ WKH GHYHORSLQJ
QDWLRQV LV VWLOO UXUDO JHRJUDSKLFDOO\ GLVSHUVHG DQG
JHQHUDOO\ ZHOOPDWFKHG WR WKH GLIIXVHG QDWXUH RI
UHQHZDEOHHQHUJ\UHVRXUFHV

 *RYHUQPHQW RI ,QGLD  3ODQQLQJ &RPPLVVLRQ
$QQXDO UHSRUW RQ WKH ZRUNLQJ RI VWDWH HOHFWULFLW\ ERDUGV 	






















DZ ŝƐ ďǇ ĚĞĨŝŶŝƚŝŽŶ ŶŽŶ







ƌƵƌĂů ŝŶ ŶĂƚƵƌĞ ĂŶĚ
ĚŝƐƉĞƌƐĞĚ ĨĂƌ ĂŶĚ ǁŝĚĞ
;ůŝŬĞŝŶ/ŶĚŝĂͿ;ĚĂƉƚĂƚŝŽŶͿ




^ĂǀŝŶŐ ĞŶĞƌŐǇ ůŽƐƚ ŝŶ
ƚƌĂŶƐŵŝƐƐŝŽŶ ĂŶĚ
ĚŝƐƚƌŝďƵƚŝŽŶ;ŵŝƚŝŐĂƚŝŽŶͿ
DZ ǁŽƌŬƐ Ăƚ ůŽĐĂů ůĞǀĞů






WKH HQHUJ\ VHFWRU µPLFUR UHQHZDEOHV¶ RU PLFUR
JHQHUDWLRQ IURP UHQHZDEOH HQHUJ\ FDQ ILW WKH VORW
UHVHUYHG IRU WKH SLYRW ZKLFK FDQ UXQ WKH ZKHHOV RI




&RQVLGHULQJ WKH MXVWLILFDWLRQV SUHVHQWHG DERYH ZH FDQ
ILQLVKE\VD\LQJWKDWRXUK\SRWKHVLVKDVEHHQFRQYHUWHG
LQWR D WKHRU\ WKDW µPLFUR UHQHZDEOHV¶ RU
µPLFURJHQHUDWLRQ WKURXJK UHQHZDEOH HQHUJ\¶ FDQ
IDVKLRQ WKH FULWLFDO EDODQFH EHWZHHQ FOLPDWH FKDQJH
PLWLJDWLRQ DQG DGDSWDWLRQ E\ SURYLGLQJ FOHDQ HQHUJ\
DFFHVV
